The impact of ventral noradrenergic bundle lesions on increased IL-1 in the PVN and hormonal responses to stress in male sprague dawley rats.
The impact of acute stress on inflammatory signaling within the central nervous system is of interest because these factors influence neuroendocrine function both directly and indirectly. Exposure to certain stressors increases expression of the proinflammatory cytokine, Il-1β in the hypothalamus. Increased IL-1 is reciprocally regulated by norepinephrine (stimulatory) and corticosterone (inhibitory), yet neural pathways underlying increased IL-1 have not been clarified. These experiments explored the impact of bilateral lesions of the ventral noradrenergic bundle (VNAB) on IL-1 expression in the paraventricular nucleus of the hypothalamus (PVN) after foot shock. Adult male Sprague Dawley rats received bilateral 6-hydroxydopamine lesions of the VNAB (VNABx) and were exposed to intermittent foot shock. VNABx depleted approximately 64% of norepinephrine in the PVN and attenuated the IL-1 response produced by foot shock. However, characterization of the hypothalamic-pituitary-adrenal response, a crucial prerequisite for interpreting the effect of VNABx on IL-1 expression, revealed a profound dissociation between ACTH and corticosterone. Specifically, VNABx blocked the intronic CRH response in the PVN and the increase in plasma ACTH, whereas corticosterone was unaffected at all time points examined. Additionally, foot shock led to a rapid and profound increase in cyclooxygenase-2 and IL-1 expression within the adrenal glands, whereas more subtle effects were observed in the pituitary gland. Together the findings were the 1) demonstration that exposure to acute stress increased expression of inflammatory factors more broadly throughout the hypothalamic-pituitary-adrenal axis; 2) implication of a modest role for norepinephrine-containing fibers of the VNAB as an upstream regulator of PVN IL-1; and 3) suggestion of an ACTH-independent mechanism controlling the release of corticosterone in VNABx rats.